Computer modeling of the oxygen supply and demand of cells of the avian growth cartilage.
We have used computer modeling studies to investigate the oxygen supply to the prehypertrophic and hypertrophic regions of avian growth plate. We measured experimentally the characteristics of the oxygen consumption of chondrocytes at different oxygen tensions. The oxygen consumption decreases at low oxygen tensions. This relation between oxygen tension and oxygen consumption serves as a protective mechanism that prevents the cells in the prehypertrophic zone from becoming anoxic in the regions farthest from the blood vessels. The results of the calculations, when combined with redox measurements of the cells in the growth plate, indicate that the metabolism of the chondrocytes is not controlled simply by the available oxygen supply.